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ABSTRACT 
 
 
Purpose: To highlight the finding of occult areas of poor epithelial adhesion in 
the superior perilimbal cornea in a minority of patients with recalcitrant 
recurrent corneal erosion syndrome presenting with corneal erosion 
elsewhere on the corneal surface. 
 
Patient population: 31 eyes of 31 consecutive patients with corneal erosion 
undergoing mechanical debridement of the epithelium prior to diamond burr 
keratectomy for recurrent corneal erosion. 
 
Methods: Determine the location and incidence of poor epithelial adhesion 
distant from the initial erosion by use of mechanical debridement with a dry 
microsponge. 
 
Results: During debridement, 8 of 31 eyes (25.8%) displayed a large arcuate 
area of occult dysfunction of adhesion in the superior perilimbal area. None of 
these patients showed recurrence over a mean of 18 month after diamond 
burr keratectomy (95% confidence interval 0-36.9%). 
 
Conclusion: Mechanical debridement with a microsponge identified a 
significant minority of patients with poor adhesion in the superior perilimbal 
cornea away from the area of obvious erosion and increased the target area 
for diamond burr keratectomy. This two pronged approach allowed successful 
management of this group. 
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INTRODUCTION 
 
 
 
 
The treatment goal of recurrent corneal erosion syndrome (RCES) is to 
encourage the formation of strong adhesion complexes between the 
epithelium and stroma by inducing fibrosis.1-9 This is achieved by first 
identifying areas of corneal epithelial dysfunction, and then debriding these 
areas to provide a smoother surface for new adhesion complexes to form.5, 9 
Debridement with a dry microsponge under local anesthesia is a simple 
technique that allows differentiation of normal from loose epithelium.5 
 
 
 
The majority of patients respond to medical management alone including the 
use of lubricating and antibiotic agents, cycloplegics and bandage contact 
lenses.2-5, 12 However, recalcitrant cases often require adjunct surgical 
treatments which are more effective in promoting normal epithelial to stromal 
adhesion following debridement of all loose corneal epithelium.5,9 Therapeutic 
modalities include diamond burr superficial keratectomy (DBSK), alcohol 
delamination, anterior stromal puncture and phototherapeutic keratectomy.1-9 
 
 
 
Clinical signs of RCES on slit lamp examination include microcystic epithelium 
and/or localized corneal epithelial erosions.2 More than 85% of corneal 
erosions are found in the inferior third of the cornea.3, 4 Deiz-Feijoo et al 
identified superior corneal erosions in 25 (21.4%) of 117 eyes in a review of 
100 patients and have highlighted that superior corneal defects are often not 
identified given their location adjacent to the upper eyelid.18 Two previous 
studies have noted arcuate areas of superior corneal erosions, however these 
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were in association with soft contact lens wear.7, 8 We postulate that superior 
corneal findings are of particular significance in recalcitrant cases of RCES. 
We have derived the term superior perilimbal epitheliopathy (SPE). This study 
highlights the importance of accurately identifying SPE and subsequent 
debridement of overlying loose corneal epithelial tissue to improve healing of 
the corneal surface and resolution of patient symptoms. 
 
 
 
METHODS 
 
 
 
 
A retrospective record review of consecutive patients treated with corneal 
debridement and DBSK for RCES at a private practice in Brisbane, Australia, 
from 2012 to 2014 was undertaken. This study was approved by the 
University of Queensland Human Research Ethics Committee (approval 
number #2015000276).  Patients that were identified having SPE following 
debridement of the corneal surface with a microsponge were included in the 
study. No eyes had a previous history of debridement of any loose corneal 
epithelium on presentation, and were referred after failed medical treatment. 
Additional medical history including demographics, presenting symptoms, 
duration of symptoms, and prior treatments was collected. 
 
 
 
All eyes underwent debridement of loose epithelium with a dry microsponge 
followed by DBSK, which was performed in an outpatient setting at the slit 
lamp. Patients were reassessed post debridement and DBSK for symptoms 
and/or signs of RCES. 
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Procedure 
 
Epithelial Debridement 
 
The eye was prepared with povidone-iodine 5% solution and a wire speculum 
placed. Topical anesthesia consisting of oxybuprocaine 0.4% (Bausch & 
Lomb, Bridgewater, USA) was instilled or a peribulbar block with ropivacaine 
hydrochloride 1% was performed under aseptic conditions. At the slitlamp, the 
entire corneal surface was wiped with a dry microsponge that identified and 
removed any loose areas of corneal epithelium with normal epithelium 
remaining adherent. The superior perilimbal region was specifically examined 
by asking the patient to look down if under topical anesthesia or lifting the 
upper eyelid if under peribulbar block. 
 
 
 
Diamond Burr Superficial Keratectomy 
 
Following epithelial debridement, the exposed underlying stroma was polished 
with a fine-grit diamond burr with a 5.0mm diameter ball (Algerbush II, The 
Alger Company, Lago Vista, USA) using small gentle circular movements. 
Further oxybuprocaine 0.4% was instilled for further lubrication if required. 
DSBK was extended a small distance beyond the margin of identified loose 
epithelium but sparing the limbal margin to protect the corneal stem cells. 
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RESULTS 
 
 
 
 
Eight (25.8%) of 31 patients treated for RCES displaying SPE (Fig. 1-2) were 
recruited. The mean age of presentation was 54.3 years (range 39 -69 years). 
Six (75.0%) patients were female. Sharp intense eye pain during the night or 
on waking was the most common symptom in 5 (62.5%) patients followed by 
chronic irritation reported by 4 (50%) patients. Three (37.5%) patients had 
symptoms from SPE alone and did not demonstrate other areas of loose 
epithelium. The mean duration of RCES symptoms was 34.6 months (range 6 
months to 8 years). No patients had a history of soft contact lens wear. 3 
(37.5%) of 8 patients trialed a bandage contact lens as medical treatment 
prior to presentation with no success. Mechanism of injury, and duration of 
 
RCES symptoms are displayed in Table 1. 
 
 
 
 
The 23 RCES patients who did not display SPE, included 11 (47.8%) patients 
that were female and had a mean age of presentation of 57.6 years (range 
33-96 years). One (4.3%) patient had a history of soft contact lens wear. 
 
 
 
 
At last review of SPE patients there were no reported recurrences of RCES. 
One patient with a history of bilateral LASIK refractive surgery continued to 
have severe dry eye symptoms but no evidence of corneal erosions. The 
mean follow up was 18 months (range 7 months to 36 months). 
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DISCUSSION 
 
 
 
 
Epithelial debridement for RCES is a simple procedure and can be performed 
in an outpatient setting. However, epithelial debridement alone has a high 
recurrence rate and is therefore often performed in combination with adjunct 
treatment.9, 10 A Cochrane review by Watson et al reported a high recurrence 
rate of 65.0% in epithelial debridement alone.10 Itty et al reported a recurrence 
in 33 (44.7%) of 74 eyes treated with epithelial debridement alone within a 5 
year follow up period.11 Wong et al reported recurrence in 13 (56.5%) of 23 
eyes following debridement alone compared to a recurrence in 1 (4%) of 25 
patients who had DBSK alone at 6 months follow up.14 A retrospective study 
of 54 eyes with a previous history of failed medical and surgical treatment, 
reported a recurrence in only 3 (5.6%) patients after both epithelial 
debridement and DBSK, highlighting the effectiveness of mechanical 
debridement followed by adjunct treatment.6 
 
 
 
The existence of superior epithelial arcuate lesions (SEALs) in contact lens 
wearers is uncommon7, 8, but characteristics are similar to SPE described in 
this study. SEALs are proposed to result from mechanical irritation of poorly 
fitting contact lenses, poor tear film, steep corneal curvatures, and tight upper 
eyelids resulting in increased inward pressure on the superior cornea.7, 8 
SEALs involve epithelial disruption, occur between the 10 and 2 o’clock 
corneal position, measure 0.1 to 0.5 mm wide and 1 to 5mm in length, display 
an arcuate shape and stain with fluorescein.7, 8 SPE displays similar 
characteristics but involves a significantly greater corneal surface area, does 
8  
not stain with fluorescein prior to debridement and occurs in the absence of 
soft contact lens wear. Of interest, the use of a bandage contact lens for 3 
months has been used in recalcitrant cases by Fraunfelder et al, however 
there was a 25% recurrence rate in 4 of 12 patients with a follow up of 12 
months.12 In our study, 3 (37.5%) of 8 patients previously trialed a bandage 
contact lens in conjunction with other medical treatment without success prior 
to surgical intervention with DBSK. 
 
 
 
Wiping of the entire corneal surface with a microsponge is the simplest 
method to identify and remove areas of poor epithelial adhesion. Other 
methods include alcohol delamination that involves the use of 20% alcohol on 
the affected area of cornea with subsequent removal of loose epithelium.13 
Dua et al describes recurrence in 1 (8.3%) of 12 patients with a mean follow 
up of 23.5 months.13 Another similar study by Singh et al demonstrated a 
recurrence in 3 (16.7%) of 18 patients with a follow up of 24 months.15 
 
 
 
Anterior stromal puncture and phototherapeutic keratectomy are other 
treatment modalities in RCES. The use of micro-punctures through the 
corneal surface extending 5-10% into the anterior stroma improves epithelial 
to stromal adherence by inducing fibrosis16, and could be commenced in an 
area of obvious loose epithelium and extended beyond this area in a scouting 
pattern to treat less obvious areas such as SPE. However, this treatment is 
associated with a higher recurrence of RCES evident by a study by 
Zauberman et al that demonstrated a recurrence of 13 (37.1%) in 35 eyes 
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with a mean follow up of 14 months.16 Anterior stromal puncture is generally 
avoided close to the visual axis to prevent corneal scarring and opacity.16 
 
 
 
Phototherapeutic keratectomy may be useful for pericentral lesions, however 
present more difficulties in treating SPE, requiring the use of masking agents 
to protect areas outside the ablation zone. Also, higher recurrence rates with 
phototherapeutic keratectomy have been shown by Sridhar et al with a 
recurrence in 4 (26.7%) of 15 eyes compared to DBSK with a recurrence of 
11.1% in 3 of 27 eyes.17 DBSK is able to target the superior perilimbal zone 
more effectively following mechanical debridement. 
 
 
 
The mechanism of SPE is proposed to occur as a result of recurrent 
movement and pressure from the upper lid in the superior corneal zone. A 
history of epithelial trauma may result in a predisposition for weakness of 
epithelial adherence. SPE may be considered as a subset of RCES occurring 
in a select proportion of patients with recalcitrant symptoms. It is important to 
accurately identify all areas of corneal epithelial dysfunction, and actively 
search for SPE by wiping the superior peripheral cornea firmly with a dry 
microsponge, particularly in recalcitrant cases that may not present with any 
obvious corneal erosions. Treatment of RCES is more likely to be successful 
if all areas of poor epithelial adhesion are identified and treated. In the RCES 
patients without evidence of SPE, there was a higher ratio of female to male 
patients (75.0% vs 47.8%) and slightly higher mean age of presentation (54.3 
vs 57.6 years). 
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SPE lesions do not show any visible signs on the cornea and the only way to 
identify the lesions is to directly palpate at the slit lamp with a microsponge. 
Once all areas of loose epithelium have been debrided, the identification of 
SPE can increase the target area for DBSK or other treatment modalities such 
as anterior stromal puncture reducing the potential for RCES. This study also 
highlights the importance of accurately identifying areas of corneal epithelial 
dysfunction particularly in recalcitrant cases that may present with no obvious 
corneal erosions. 
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Table 1. Characteristics of patients with SPE 
 
Patient Age Gender Symptom 
duration 
(months) 
Affected 
eye 
Best corrected 
visual acuity at 
presentation 
Risk factor for 
erosion 
Corneal 
findings prior 
to 
Location 
of erosion 
Anesthetic Follow up 
duration 
(months) 
       debridement    
1 37 Female 6 Right 20/13 Fingernail Inferior SPE Topical 23 
       microcysts +central   
 
2 
 
47 
 
Male 
 
9 
 
Right 
 
20/13 
 
Previous foreign 
 
Superior 
 
SPE 
 
Topical 
 
17 
      body removal erosion    
 
3 
 
50 
 
Male 
 
48 
 
Right 
 
20/32 
 
Epithelial 
basement 
 
Central 
loose 
 
 
SPE 
+central 
 
Peribulbar 
 
7 
      membrane     
      dystrophy     
 
4 
 
53 
 
Female 
 
96 
 
Left 
 
20/16 
 
Epithelial 
 
Inferior 
 
SPE 
 
Topical 
 
19 
      basement 
membrane 
microcysts +central   
      dystrophy     
 
5 
 
54 
 
Female 
 
24 
 
Left 
 
20/16 
 
Corneal abrasion 
 
Loose 
 
SPE 
 
Peribulbar 
 
36 
      due to fall superior    
       epithelium    
 
6 
 
56 
 
Female 
 
10 
 
Left 
 
20/25 
 
Wood injury 
 
Mid corneal 
 
SPE 
 
Peribulbar 
 
20 
       loose +central   
       epithelium    
 
7 
 
58 
 
Female 
 
36 
 
Left 
 
20/32 
 
Exposure 
 
Superficial 
 
SPE 
 
Peribulbar 
 
11 
      keratopathy punctate 
keratopathy 
   
       10 o’clock    
8 69 Female 48 Right 20/20 Wood injury Paracentral SPE Peribulbar 12 
       microcysts +central   
 
SPE - Superior Perilimbal Epitheliopathy 
  
 
 
 
 
 
 
 
 
 
Figure 1. Characteristic arcuate shaped SPE with associated central corneal 
erosion after debridement before and after fluorescein staining. 
 
 
  
  
 
 
 
 
 
 
 
Figure 2. SPE evident in another patient after debridement of the cornea with a 
microsponge. 
